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FAKEDATAMOTIVATIN

ALet 6s entertain t hédnugleus s i b i
% |

scattering models do ng¢®,r
Aé s p e c i Waysahathffecy ouriunderstanding & Y E,.
A differently for Aand antkA?

AHow degenerate are effects that can be reweighted out witr
effects that distorE, Y E_.assumingn on-axisnear
detectof?

EC = Ey+ ¢, +

/Sum over knoeabut nucleons:\ /Sum over mesons: A
A Neutrons! A If undetected, ~mbias!
A How many? A How many?

: 5 . 5
\A How is energy shared” \A How is energy shared” )
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FAKEDATAMOTIVATIN

Awe will tuneourmodelgo Data/ MCdiscrepanciesbserved at the
near detector.

Aln the wide oraxis beam, Data / MC differences induced ByY E..
mismodelling could be mistaken as a cross section effect.
A And reweightedoutwithmodeltuning

ADUNEPRISM shoutdsolvethisdegeneracyasit allowsus to directly
pr obe & tELin térangeof interesfor DUNEDscillations.

Ef" =Ep+en + +
4 | )
Sum over knoedut nucleons: /Sum over mesons: A
A Neutrons! A If undetected, ~mbias!
A How many? A How many?
i 2 i 2
\A How is energy shared y \A How is energy shared?
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DUNEPRISM SIMULATION

. . : : = o Sept2 °Io~v 1.2 MW ' g
ASlmuIate GENIE events in a large liquid argon volujne PHC,Englaesndlepi, 120 G, 80
A39x3x5m. 2 M

ADivide large volume into 13 detectsized (3 x2x4 m) |
chunks, mimicking 0stopsS

A Define a veto region 50 cm from the detector edges in|
all directions. Ll
A Use this region to require hadronic system containment in |

activevolume: noprimary-lepton energy deposits in veto
region < 20 MeV.
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20% MISSING PROTON ENERGY

AFor each event, scale proton energy deposits in the
detector by 80%.

AAffectsErecand containment cut at the near detector
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MULTIVARIAREWEIGHTON

AUsemultivariate method* to reweight distributions of
observables back to nominal

ATrainBDTo learndifferencesetweenshifted and nominal MC, and
produce event weights from output.

A Observablesonsidered:
AE,.
A Primary leptonenergy
A Proton deposited energy
A Chargedpiondepositedenergy
A Neutralpiondepositedenerg

*A. RogozhnikoarXiv:1608.05806
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Eq-9%P [GeV] EpdeP [GeV] E/"e [GeV]

EqodeP [GeV]

E rec

MULTIVARIATE REWEIGHTING

AStart with nominal MC.

ALookat multidimensiondistributiorof
observables.
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Eq-9%P [GeV] EpdeP [GeV] E/"e [GeV]

EqodeP [GeV]

MULTIVARIATE REWEIGHTING

. Ere; ‘ 6\\

N

true
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AAppIy -20% shift in proton deposited energy.
AcChange€, Y E,, relation
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MULTIVARIATE REWEIGHTING

E/ e [GeV]
' < > v 3

A Reweighthedistributioras a functiorof the observables

ARecovemuItidimensional nominal distribution.
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MULTIVARIATE REWEIGHTING

ARepeat for antineutrino mode.
AEffectonE, ¥ E,.is much smaller.
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